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A COMPARISON OF AWARENESS TRAINING AND COMPETING RESPONSE
TRAINING IN THE TREATMENT OF MUSCLE TICS
AND NERVOUS HABITS
Gregory A. Wright, M.A.
Western Michigan U n iversity, 1987
This study examines two components of Azrin and Nunn's (1973)
habit reversal

procedure in an attempt to separate the effects

of

awareness training from the effects o f competing response tra in in g .
Research (M iltenberger,

Fuqua, & McKinley, 1985) has indicated that

an intervention combining awareness tra in in g and competing response
practice

is

as e ffe c tiv e

suppressing muscle t ic s .
component

is

always

as the e n tire habit reversal

package in

However, because the competing response

administered

in

conjunction

tra in in g , the effects of each component are obscured.

with

awareness

Four subjects,

two with muscle tics and two with nervous habits, received an in te r 
vention

o f e ith e r awareness training

plus competing response tra in in g .

alone or awareness tra in in g

Both interventions were e ffe c tiv e

in reducing or elim inating muscle tic s and nervous habits, suggest
ing that a portion of the e ffe c t attributed to the competing response
may be due to the awareness training component.
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CHAPTER I
INTRODUCTION
Muscle tic s and nervous habits are behavior disorders th a t are
persistent and highly resistant to tra d itio n a l methods of treatment
(Azrin

& Nunn,

1973).

Estimated

to a ffe c t

1%

of the population

(Azrin & Nunn, 1977), muscle tic s are characterized by involuntary
motor movements

and are d is tin c t from spasms and tremors,

usually have an organic base (Yates, 1970).

which

While the etiology of a

p a rtic u la r muscle t ic may be in organic impairment or disease, in a
large percentage of cases there is no known organic cause.
Common nervous habits include fin g ern ail

b itin g , hair pulling

(tric h o tillo m a n ia ), and oral habits such as thumb sucking and bruxism.

Yates (1958) proposed th a t some of these behaviors are learned

responses that were o rig in a lly evoked in highly traumatic situations.
I f a movement coincides with a reduction o f the fear-inducing stimu
lus,

1t

acquires

strength

through

reinforcement.

On subsequent

occasions, conditioned fe a r (anxiety) may be aroused, then reduced,
by performance of the movement.
the behavior is

then e lic ite d

Through stimulus generalization,
by a large

variety o f stim uli and

becomes a powerful h ab it.
A multicomponent habit reversal procedure developed by Azrin and
Nunn (1973) has been shown to be effe c tiv e in elim inating a v a riety
of muscle tics

such as head je rk s , fa c ia l

Frantz, 1980a), and eye blinking

(Finney,

twitches (A zrin , Nunn, &
Rapoff, H a ll, & Christo-

1
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pherson,

1983).

The procedure has also been used successfully to

tre a t a diverse group o f nervous habits
( e .g .,

De L.

pulling

such as fingernail

Horne, & Wilkinson, 1980; Nunn & A zrin,

(A zrin,

Nunn, & Frantz,

1976), hair

1980b; Rosenbaum & Allyon,

and thumb sucking (A zrin , Nunn, & Frantz-Renshaw, 1980).
muscle tic s

and nervous habits,

the lite r a tu r e

b iting

1981),

With both

reports a dramatic

reduction of the behavior fo r a large m ajority o f subjects treated
with habit reversal.
reported

a 97% reduction in

subjects.

Ladouceur

fin g ern ail
variations
studies

For example, Azrin,

b itin g

in

se lf-re p o rts of t ic

(1979)
a

large

of the habit reversal

are

characterized

Nunn, and Frantz (1980a)

reported

frequency fo r 10

successful

nunber o f

subjects

procedure.

treatment
using

of

several

Although many of these

by methodological

weaknesses,

such

as

exclusive reliance on s e lf-re p o rt data ( e .g ., De L. Horne & W ilkin
son, 1980; Rosenbaum & Allyon, 1981) and a lack of reported in te r 
observer agreement ( e .g ., Azrin, Nunn, & Frantz-Renshaw, 1980), the
consistent findings strongly suggest th a t habit reversal is a viable
treatment fo r both muscle tic s and nervous habits.
Azrin and Nunn (1973) hypothesized that habits p ersist because
of

response

chaining,

social tolerance.
cedure

lim ited

awareness,

excessive

practice,

and

Based on this hypothesis, the habit reversal pro

was developed

with

10 separate

components:

(1)

response

description, (2 ) response detection, (3 ) early warning, (4 ) competing
response p ra ctice, (5) situ ation awareness tra in in g , (6) habit incon
venience review, (7) social support, (8) public display, (9) general
izatio n tra in in g , and (10) symbolic rehearsal.

Because the procedure

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Includes m ultiple components, i t is not clear which of the 10 compo
nents are

responsible

fo r

elim inating muscle tic s

its

consistent

effects

and nervous habits.

in reducing and

Id e n tific a tio n of the

necessary components would allow sim p lificatio n of the habit reversal
procedure and would increase the ease and r e l ia b il it y with which the
procedure could be implemented.

Also,

id e n tific a tio n of the beha

vio ral principles would re la te the habit reversal procedure to other
bodies of lite r a tu r e based on the same p rinciples.
Attempts to is o la te the components of the habit reversal

pro

cedure have focused mainly on the components o f competing response
tra in in g

and awareness tra in in g .

Several researchers have examined

the role of the competing response in habit reversal.
De L.
nail

For example,

Horne and Wilkinson (1980), using self-recorded measures of
b itin g

and

nail

length,

reported

that

two sim plified

habit

reversal programs that included a competing response produced greater
effects than a program that lacked a competing response.

M iltenber-

ger and Fuqua (1985) found contingent competing response practice to
be more e ffe c tiv e than noncontingent competing response practice in
the treatment o f nervous habits, providing support fo r the position
that

punishment

e ffe c ts

tic s

the

behavioral

o f the competing response.

determined
related

is

process

responsible

In add ition ,

fo r

the

Sharenow (1985)

that competing responses which were not topographically

to the specific

as competing

habit were as e ffe c tiv e in reducing muscle

responses

which were topographically related

to

the tic s , again suggestive of a punishment ra tio n ale .
The e ffe c t of awareness training

has also been the subject of

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

empirical studies, often taking the form of comparisons between s e lf
monitoring, a major element of the awareness train in g component, and
habit reversal, which is generally a procedure th at includes a com
peting
may

response.

be

an

Evidence indicates that awareness training

e ffe c tiv e

some cases.

(1978)

reducing

both the frequency and in ten sity
(1979)

that

in

B illin g s

Ladouceur

found

intervention

examined

appearance of subjects'

alone

For example,

self-monitoring alone was e ffe c tiv e in

pre-

and

o f muscle tic s .

posttreatment

ratings

Also,
of

the

hands and found no difference among groups

of nail b ite rs implementing habit reversal, habit reversal plus s e lfmonitoring,
graphing.

self-m onitoring

alone,

and self-m onitoring

plus d a ily

Additional support for the efficac y of awareness training

is provided by Ollendick (1981), who reported that a self-m onitoring
plus competing response procedure was necessary for suppression of
muscle tic s in one subject, while self-m onitoring alone was e ffe c tiv e
fo r the other subject.
Researchers have frequently used awareness train in g in conjunc
tion

with

another habit

reversal

component.

For example,

Varni,

Boyd, and Cataldo (1978) used an intervention consisting of awareness
tra in in g ,

external

reinforcement,

tic s in a hyperactive c h ild .

and time out to decrease muscle

Also, Finney e t a l . (1983) used fiv e of

the basic habit reversal components in treatin g muscle tic s .
intervention included:

Their

(1 ) awareness tra in in g , to increase behavior

detection s k ills and promote self-m onitoring, (2) competing response
tra in in g , to teach an incompatible response, (3 ) relaxatio n tra in in g ,
fo r reducing general muscle tension, (4) social support procedures,
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to

e lic it

support

of

fam ily

members and friend s,

and (5 )

habit

inconvenience review, in which the c lie n t lis t s a ll of the negative
aspects of the problem.

F in a lly , M iltenberger, Fuqua, and McKinley

(1985) found

that the awareness training and competing response com

ponents used

together were as e ffe c tiv e as the e n tire

10-component

habit reversal package in the treatment o f muscle tic s .
The results of these studies suggest that awareness tra in in g is
an important part of the habit reversal procedure, but results appear
to be Inconsistent between patients and studies, and interp reting the
role of awareness train in g

from this evidence is d i f f i c u l t

some weaknesses 1n the lite r a tu r e .
of

habit

reversal

treatments

between studies d i f f i c u lt .

due to

F ir s t, the nunber of variations

employed makes

d ire c t

comparisons

Also, many studies ( e .g ., B illin g s , 1978;

Ollendick, 1981) are based on results from only one or two experi
mental

subjects,

thereby lim itin g

Furthermore, in many cases ( e .g .,
a l.,

the gen erality o f the findings.
Ladouceur,

1979; Miltenberger et

1985) the e ffe c t o f the awareness tra in in g component is con

founded with

another program element, a problem that

provides the

impetus fo r the present study.
The aforementioned

body o f research suggests th a t not a ll

10

components of the habit reversal procedure are necessary for i t to be
e ffe c tiv e in suppressing muscle tics and nervous habits.

This study

w ill extend the research of Miltenberger et al- (1985), whose findings
indicate that an intervention combining awareness training with com
peting response training is as e ffe ctive as the en tire habit reversal
package.

These researchers note the need to employ a dismantling
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strategy

to

examine the two components of

reversal procedure.
ing

habit

The components of awareness training and compet

response train in g

because p rio r

th e ir sim plified

are closely linked

to engaging

and often used together

in a contingent

competing response the

subject must be able to detect the occurrence of the t i c or habit.
Therefore,

awareness

training

accompanies

the

competing

response

component, and the effe c ts of the individual components are obscured.
Those studies
(Ladouceur,

that have examined the two components independently

1979;

MacNamara,

1972;

O llendick,

1981)

suggest that

awareness training may be responsible fo r a portion of the observed
e ffe c t which is attributed to competing response tra in in g .
This

study

compares

the

effectiveness

of awareness

training

alone with awareness tra in in g plus competing response tra in in g ; such
a study is necessary in order to elim inate a confound in previous
studies and is important fo r both theoretical and practical reasons.
A finding that awareness train in g is an e ffe c tiv e intervention when
presented by i t s e lf w ill suggest that the dramatic effects observed
with

habit

response.

reversal

are due to

factors

other than the

competing

A finding th a t the competing response is an essential part

of the sim plified habit reversal

program w ill

support the position

th at punishment is the behavioral mechanism a t work.
the

necessary components of

Furthermore,

id e n tific a tio n

of

procedure w ill

help in providing e ffe c tiv e and e f fic ie n t treatment

for persons with muscle tic s and nervous habits.

the habit

reversal

The effects of the

awareness training and competing response tra in in g interventions are
compared

in

two experiments.

In

Experiment

1 subjects

w ill

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

be

treated

fo r muscle tic s .

Subjects in Experiment 2 w ill be treated

fo r nervous habits.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

CHAPTER I I
EXPERIMENT 1
Method
Subjects
Subjectswere
advertisements
experimental
responded,

recruited
in the

local

treatment

newspaper

o f muscle

a r tic le and

The

tic s .

Of

and th e ir.w illin g n e s s

fiv e

for

individuals

who

of an

to p a rtic ip a te in the
study because th e ir

conditions did not appear to be muscle tic s .
subjects were randomly assigned to one of two independent

variable

conditions.

response

tra in in g

training

(AT) condition.

health,

d ire c tly

classified

requesting volunteers

Three volunteers were excluded from the

presenting

good

an

two subjects were selected based on the presence

observable muscle t ic
study.

through

Subject

1

was assigned

(CR) condition

had a

to

and Subject 2 to

the
the

competing
awareness

Subject 1, a 27-year-old married woman in

fa c ia l

twitch

of

to the rig h t o f her nose.

the

The t ic

muscle on

the

cheek,

occurred two to four

times each minute, with onset in adolescence, and had been absent
only fo r b rie f periods since th a t time.
medical

advice,

practiced

relaxation,

She had previously sought

and had applied tape to the

area in unsuccessful attempts to elim inate the t i c .
unemployed at

Subject 1 was

thetime the study began and took a job

course o f treatment.

Subject 2,

during the

a 45-year-old married man in good
8
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health,

had a rapid and flu tte rin g eyeblink accompanied by an eye

brow tw itch.

The onset of both tic s was about two years prior to

treatment, when he had experienced a great deal o f stress a t work.
This

subject was unemployed at the time of the study and had not

taken any other measures to a lle v ia te the problem.
Setting
Experimental sessions fo r Subject 1 were conducted in a c lin ic a l
laboratory

a f f ilia t e d

Michigan U n iversity,

with

the

Kalamazoo.

Psychology

Department

of

Western

A graduate student in psychology

served as the th e rap ist, meeting with subjects in a 3.5 m x 5 m room
furnished

with o ffic e fu rn itu re and videotape equipment.

Sessions

with Subject 2 were conducted by the same graduate student in the
liv in g room of the subject's home, with the same videotape equipment
present.
Dependent Variables and Data Collection Procedures
Dependent variables

consisted

o f the percent of intervals

in

which muscle t ic behaviors were detected in videotaped observations.
Subjects were videotaped during observation sessions lasting 15 to
30 minutes each.

During a ll

observation sessions the subjects sat

and talked with the th e ra p is t, b r ie fly reviewed progress, and dis
cussed unrelated topics.

Observations were conducted during base

lin e and a fte r treatment 3 to 5 times per week fo r 4 to 8 weeks and
at 1-week, 3-week, and 12-week follow-up sessions.

The videotapes

were scored by a graduate student naive to the experimental condi
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tio n s ,

using

a six-second p a rtia l

& Bostow, 1979).

interval

scoring method (Bailey

A muscle t ic was recorded i f i t occurred in that

interval and matched the response d e fin itio n lis te d in Table 1.

For

the rapid eyeblink response of Subject 2, only those intervals

in

which more than three blinks occurred were scored as t ic behavior.
Muscle t ic d e fin itio n fo r Subjects 1 and 2 and th e ir respective
competing responses are lis te d in Table 1.
Table 1
Muscle Tic D efinitions and Competing Responses

Subject

D efin itio n

Competing Response

Subject 1

Facial Twitch - a sharp

Tighten rig h t cheek

upward movement of the

muscle

cheek d ire c tly to the
rig ht of the nose
Subject 2

Rapid Eyeblink - more than

Open eyes wide,

3 eyeblinks w ithin a 6 - sec.

blink at 5-sec.

observation period

in te rv a ls , s h if t
gaze every 10 sec.

Eyebrow Twitch - a sharp,

Raise eyebrows,

downward movement of the

blink a t 5-sec.

eyebrow

in te rv a ls , s h ift
gaze every 10 sec.
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Interobserver Agreement
Twenty-five percent of the videotapes were randomly selected and
independently scored by a second observer.

Interobserver agreement

scores fo r the interval data were determined by dividing the number
of intervals on which the observers agreed on the occurrence or non
occurrence of the defined

behavior by the number of intervals on

which

plus

agreements

disagreements
agreement

occurred

occurred

scores

and

ranged

the number of

m ultiplying

from 81.3%

to

by
100%,

intervals

on which

100%.

Interobserver

with

an average of

88. 8%.
Experimental Design
Experiment 1 u tiliz e d

a mixed design with a m ultiple baseline

across behaviors and reversal.
Subject

1,

with

one t i c

Subject 2, with two t ic

Following an i n it ia l baseline phase,

behavior,

received

behaviors, i n i t i a l l y

the CR intervention.
received the AT in te r

vention fo r one behavior following baseline and la te r received the
CR component fo r that behavior.
fo r

the second t ic

This same procedure was repeated

behavior of Subject 2 in a m ultiple baseline

across behaviors design.
Procedure
Baseline
Each subject met in d iv id u a lly with the student th e rap ist.

At

the f i r s t session the therapist described the program, had informed
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consent forms signed, and collected assessment information.

Subjects

were videotaped in four to six baseline sessions during which they
sat

and

talked

with

the

th erap ist.

These

baseline

observation

sessions were used to develop a response d e fin itio n and treatment
strategy fo r each muscle t i c .

Subjects were told to re fra in

from

trying any procedures to a lte r th e ir tic s u n til instructed to do so
and then to use only the prescribed intervention .
Awareness Training
Awareness training was conducted in one 90-minute session.

A

ration ale fo r the AT intervention was presented to the subject that
emphasized the control
self-m onitoring.

In

which

an

results from increased awareness and

attempt to

create

a high

expectancy

for

improvement, the intervention was described as a variatio n o f a habit
reversal

procedure that has been shown to be e ffe c tiv e with problems

s im ila r to th a t of the subject.

The subject received one treatment

session consisting of the AT component of the habit reversal package
(Finney e t a l . , 1983).

This included response description a c tiv itie s

in which the subject was given a d e fin itio n of the t i c , repeated the
d e fin itio n three times, and viewed the t ic in a portion o f his base
lin e

videotape.

The subject was then

instructed

to id e n tify

tic

behaviors occurring on the videotape, with prompts provided by the
therapist u n til
s trate d .

detection

at a c rite rio n

rate o f 80 % was demon

Next the subject was instructed to id e n tify tics occurring

during the actual treatment session.

Therapist prompts were provided

u n til the subject was able to re lia b ly detect tic behaviors as they
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occurred a t a c rite rio n ra te of 80£.

To minimize disruption of on

going a c tiv itie s , a hand-held lig h t was used at that point to signal
each occurrence of the t i c .

The detection exercise was videotaped,

and a performance rating was la te r computed by determining the per
centage of t ic

behaviors

that were detected

subject's

signalling

with

conducted

u n til

c rite rio n

the

the lig h t .
level

as

indicated

The detection

by the

exercise was

was demonstrated,

or fo r 10

minutes i f the subject was not able to reach c rite rio n .
The AT subject was provided with 3 x 5 in . cards fo r data col
le c tio n , one fo r each day u n til
was instructed

in th e ir use.

the next observation session, and

The subject was instructed to record

each occurrence of the muscle t ic

fo r two hours each day during a

high frequency time block, to be determined by the subject, and to
d e liver the completed cards to the therapist at subsequent observa
tio n sessions.
sheet

was

At the end o f the train in g session, an instru ction

provided

that

included

the

d e fin itio n

of

the

problem

behavior and described the recording instructions.
Competing Response Training
A ratio n ale fo r the CR intervention was presented that empha
sized

increased

interrupting

awareness,

strengthening

opposing

the pattern o f the problem behavior.

muscles,

and

The intervention

was described as being e ffe c tiv e with problems s im ilar to that o f
the subject, in an attempt to create a high expectancy fo r improve
ment.

The CR subject i n i t i a l l y

procedure as detailed

received the same awareness training

above fo r the AT in tervention .

In ad d itio n ,
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she received the competing response training component of the habit
reversal procedure as described by Finney et a l . (1983).

A competing

response was prescribed fo r each behavior th a t was designed to be
incompatible with the p a rtic u la r t i c , as described in Table 1.

The

subject was instructed to engage in the competing response fo r three
minutes

following

tics

that

occurred both during

throughout her d a ily a c tiv it ie s .

the session and

The subject was also instructed to

record both the performance of the competing response and the occur
rence o f the t ic behavior on the 3 x 5 in . cards.

This provided an

assessment of the extent to which the subject was adhering to the
treatment protocol.

At subsequent observation sessions, the subject

delivered the 3 x 5 in . cards to the th erap ist, discussed problems,
and was encouraged to adhere to the program and maintain accurate
recording.

The subject was instructed to record for two hours each

day during a high frequency time period, as determined by the subject
but to be the same block of time each day.
ing

session,

an in stru ctio n

At the end of the tra in 

sheet was provided

that included the

d e fin itio n of the problem behavior and the competing response, out
lined

the prescribed a c t iv it y , and described the recording instru c

tion s.
Posttreatment Observation Sessions
Following
attended

the

in itia l

treatment

session,

Subjects

1 and 2

11 and 27 sessions respectively, during which videotaped

observations were made.

At each 30- to 40-minute session, progress

was reviewed b r ie fly , and other topics were discussed fo r the remain
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der of the session.

To provide an opportunity to compare s e lf

recorded data with videotaped observations, subjects were requested
to record the occurrence of th e ir tic s and performance o f th e ir com
peting responses during observation sessions.
Consistency of the Independent Variables
Three d iffe re n t

strategies were used to assess or ensure the

in te g rity of the independent variables

(Peterson,

1982).

F ir s t, a

w ritte n o u tlin e was followed during AT and CR interventions to ensure
the consistency of the

treatments across subjects.

Second, s e lf-

report data were analyzed to determine the extent to which the CR
intervention was applied as intended.

As subjects reported both the

frequency of the problem behavior and the performance of the compet
ing response, the percentage of muscle tic s followed by the competing
response served

as an indication o f the extent to which subjects

adhered to the treatment protocol.
F in a lly , an assessment was conducted o f each subject's a b ilit y
to detect the occurrence of his or her muscle t ic .

Response detec

tio n t r ia ls were videotaped and results computed from la te r observa
tions.

The subjects' scoring of muscle tics using a hand-held lig h t

as a signal was compared with independent scoring of the muscle tics
from the videotapes.

Percentages were determined by dividing

the

percentage correct by the percentage correct plus fa ls e positives and
fals e negatives.
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Expectancy Effects
An attempt was made to equalize
intervention

expectancy effects fo r each

(Kazdin, 1979) by presenting a plausible rationale fo r

each intervention and describing both as e ffe c tiv e variations of the
same treatment procedure.
subject was requested
treatment

gains

on

At the end of the treatment session, each

to ra te his or her level

a

Likert-type

McGlynn & McDonnel, 1974).

scale

o f expectancy fo r

(Borkovec

& Nau,

1972;

Values ranged from 1 to 10, with 1 repre

senting the least expectation fo r improvement and 10 representing the
most expectation fo r improvement.
Follow-Up
Follow-up observations were conducted fo r each subject a t one
week and three weeks a fte r termination of treatment, with an addi
tional

session scheduled fo r the tw e lfth week following termination

of treatment.

Follow-up

sessions

included the same a c tiv itie s

as

posttreatment observation sessions.
Consumer Satisfaction
At the termination of active treatm ent, subjects were requested
to

complete a questionnaire

regarding th e ir satisfaction with the

treatment and th e ir assessment of improvement.

Eight questions were

answered using a L ikert-typ e scale.
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Social Validation
To aid in assessing therapeutic gains in regard to the eyeblink
behavior of Subject 2, a comparison group o f 3 persons who disavowed
muscle tic s involving eyeblinking was used to establish a nonnative
percentage of six-second intervals
blinks.

containing more than three eye-

The individuals in the comparison group were videotaped in

20-minute

sessions

in te re s t.

Data were then scored using the same six-second interval

procedure

without

as described

in

having

the

knowledge of

section

on data

the

behavior

co llectio n .

of

The

average percentage of rapid blinking fo r the comparison group was
22%.

This percentage is

represented by the horizontal dotted lin e

a t the 22% level in Figure 1.
Results and Discussion
The results fo r Experiment 1 are depicted

in Figure 1.

Mean

percentage levels of six-second intervals were computed by averaging
data from a l l
eyebrow twitch

observation sessions
behavior of

in each phase, except fo r the

Subject 2 in

which case the la s t

10

sessions were used to compute the baseline le v e l.
Figure 1 shows that Subject 1, with a facial tw itch, experienced
an immediate cessation o f her t i c with the CR in tervention .

The

behavior decreased from a baseline mean of 20.5% o f observed in te r
vals to less than 1% in the CR phase.

She reported that her t ic

occurred only three or four times following intervention and remained
a t a zero level a t 1-week, 3-week, and 12-week follow-up.
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Figure 1.

Muscle Tic Data fo r Subjects 1 and 2
of Experiment 1
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Subject 2 was treated fo r two muscle tic s , rapid eyeblinking and
an eyebrow tw itch.

Because this subject did not achieve to tal elim i

nation of rapid eyebl inking with AT alone, the CR intervention was
la te r introduced.

The same procedure was then applied to the sub

je c t's eyebrow twitch in a m ultiple baseline across subjects design.
Subject 2's rapid eyeblinking decreased from a mean o f 80.2% of s ix second in tervals
in

rapid

in baseline to 38.9% with AT.

blinking

A fu rth e r decrease

to a mean percentage o f 31.3% of intervals was

observed in the competing response phase, and then, with a s h ift of
treatment to the eyebrow tw itch, an increase to 69.4% in a reversal
phase.

On the same measure of rapid blinking, the 3-person compari

son group without rapid blinking showed a mean o f 22% of six-second
in te rv a ls , with a range o f 7.3% to 32%.

Follow-up observations fo r

Subject 2 showed an elevated percentage of rapid blinking at Week 1
and only a small improvement from baseline a t Week 3.

The second

behavior fo r Subject 2, the eyebrow tw itch, showed an interdependency
w ith rapid blinking.

When awareness tra in in g was introduced fo r eye-

blinking, the eyebrow twitch decreased from an early baseline mean of
70.5% o f intervals to a mean of 18.4% o f in te rv a ls .

From th is lower

baseline le v e l, eyebrow twitches then increased to a mean of 21.6% of
in te rv als in the AT phase and increased fu rth e r to 25.5% o f intervals
with the CR intervention.

At the 1-week follow -up, th is behavior had

also returned to pretreatment le v e l, while a sharp decline to 11% of
intervals was observed at 3-week follow-up.
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Consumer Satisfaction
The

results

of

the

presented in Table 2.

treatment satisfa ctio n

questionnaire are

Both subjects reported general satisfaction

with the treatment, with Subject 1 reporting complete elim ination o f
the problem behavior.

However, Subject 2 reported a lower level of

s a tis fa c tio n and also reported muscle t ic a c tiv ity th at continued to
be s lig h tly uncomfortable and noticeable.
Consistency of the Independent Variables
The extent to which subjects adhered to the prescribed treatment
a c tiv ity with respect to the competing response was assessed through
an analysis
subject

of the s e lf-re p o rt data.

reported

consistent

outside of the c lin ic a l
of Subject
response.
98%;

1,

of

the

competing response

According to the s e lf-re p o rt data

behaviors were followed by a competing

Subject 2 reported a range of 66% to 100%, with a mean o f

however,

behaviors,
c lin ic a l

application

setting .

10035 of tic

During the CR phase, each

Subject

ranging

2

reported

a much lower

from 0 to 54 per hour,

observations,

which

frequency of t ic

than was observed

in

ranged between conservative estimates

of 60 to 300 per hour fo r the eyebrow twitch and 150 to 3000 per
hour fo r the rapid eyebl ink.
nunber of
should

tics

also

be

This discrepancy suggests that a large

were not followed
noted

that

by the competing response.

Subject

2

reported

that

It

observation

sessions evoked a high rate of t ic behavior, presenting the possi-
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Table 2
Mean Ratings on Treatment Satisfaction Questionnaire

1.

2.

3.

Please ra te how s a tis fie d you are about your progress.
Very
D issa tis-

D issatisfie d

Neutral

S a tisfied

Very
S atisfied

1

2

3

4

5

More than
before
treatment

Same as
before
treatment

Less than
before
treatment

1

2

3

Much less
than before
treatment

Not at
a ll

4

5

□

•

Before treatment my tic /h a b it distressed me:
Much

1

2

Not much
3

Very
little

Not at
a ll

4

5

A fte r receiving treatment, my t ic /h a b it distressed me:
Very
much

Much

1
5.

•

As a resu lt of the treatment program, I am experiencing my
tic /h a b it:

Very
much

4.

□

2

Not much
3

Very
little
4

Not at
a ll
5

Before treatment, being around other people made me fe e l:
Very
uncomfortable
1

Uncomfortable
□

2

S lig h tly
uncomfo rtab le
3

Neutral
4

Not uncomfo rtab le
at a ll
5
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Table 2.
6.

7.

Continued

A fte r receiving treatment, being around other people makes me
fe e l:
Very
uncomfortable

Uncomfortable

S lig h tly
uncomfo rta b le

Neutral

1

2

3

4

5

•

Before treatment, I think my tic /h a b it was d istra ctin g to other
people.
Very
much

Much

Not much

2

3

1
8.

□

Not uncom
fo rtab le
a t a ll

Very
1i t t l e

Not a t
a ll

4

□

A fter receiving treatment, I think my tic /h a b it is distressing
to other people:
Very
much

Much

Not much

2

3

1

#

Competing Response Training

□

Awareness Training

b ility
reported

Very
little

Not a t
a ll

4

5

□

th at s e lf-re p o rts were accurate even though the frequency
was sub stantially

lower than

that observed

in

sessions.

Using the lig h t to signal detection o f a t i c , Subject 1 was able
to detect 88% of facial
session.

twitches in one 20-minute awareness training

In one 10-minute t r i a l , Subject 2 was able to detect rapid

eyeblinks (less than 3 seconds from the previous b lin k) at a rate of
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51%, a rate below the c rite rio n rate o f 80%.
sessions,

detection

of rapid blinking

In subsequent booster

fo r this

subject again f e ll

below the c rite rio n le v e l, scoring a t 50% and 55% on two t r ia ls ; how
ever, when asked to detect every eyeblink,

not only those with an

inter-response time o f less than 3 seconds, Subject 2 was able to
detect 93% on one t r i a l .

In regard to the eyebrow tw itch, Subject 2

was able to detect only 33% on one t r i a l of 20 minutes.
Expectancy Effects
Both subjects rated th e ir expectation fo r improvement to be very
high,

indicating

that the AT and CR interventions were both highly

credible interventions.
ment with

each

observed results

The generally equal expectation fo r improve

intervention

helps to rule out differences

which may be a ttrib u ta b le to d iffe rin g

in the

levels

of

expectancy.
The results of Experiment 1 indicated th at both the CR interven
tion and the AT intervention were e ffe c tiv e in reducing muscle tic s .
The effectiveness of AT alone with Subject 2 suggests th at awareness
training may be responsible for a large part of the e ffe c t observed
with habit reversal.

I t should be noted also th a t there appeared to

be an additive e ffe c t with the introduction of CR to AT for Subject
2's eyeblink response; however, the results fo r Subject 2 were tra n 
s ie n t, making in te rp re tatio n d i f f i c u l t , and the small number of sub
jects lim its the subject gen erality.

In an attempt to re p lic a te the

results of Experiment 1 with another response class, subjects with
nervous habits were recruited fo r a second experiment th a t involved a
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comparison of awareness training and awareness tra in in g plus compet
ing response tra in in g .
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CHAPTER I I I
EXPERIMENT 2
Method
Subjects
Two subjects

were recruited

through newspaper advertisements

requesting volunteers fo r experimental

treatment o f nervous habits.

Subjects were randomly assigned to treatment cnditions:

Subject 3

to awareness training (AT) and Subject 4 to competing response tra in 
ing (CR).

Subject 3 was a 27-year-old married male graduate student

with a habit of fin g ernail biting since childhood.

He reported being

in good health and th a t he had once trie d without success to elim i
nate his habit by self-recording during certain high frequency time
periods.

Subject 4 was a 22-year-old single female college student

in good health.

She had a habit of fin g ern ail b iting since age 7.

Subject 4 also reported pulling the h a ir from the outer h a lf o f both
eyebrows, a nervous habit that had been present fo r several years.
She had previously trie d applying fingernail

polish to her nails

an unsuccessful attempt to elim inate nail b itin g .
CR intervention fo r nail

b itin g ,

in

In addition to the

Subject 4 simultaneously received

AT fo r eyebrow p u llin g .
Setting
A ll

sessions were conducted in an outpatient c lin ic a f f ilia t e d
25
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with

the Psychology Department o f Western Michigan University

as

described in Experiment 1.
Dependent Variables and Data Collection
Dependent variables consisted o f the self-reported frequency of
the behaviors of fingernail b iting and eyebrow p u llin g .

Attempts to

videotape the nervous habits of the subjects a t the i n it ia l treatment
session were unsuccessful, as the habits were not exhibited sponta
neously a t those times.

I t was necessary to use subjects' estimates

of habit frequency as baseline measures because self-recording , the
usual

method o f collecting

baseline data with nervous habit beha

vio rs, is i t s e l f a major element of the AT intervention and could not
be a part of the baseline condition.

A fte r baseline subjects re 

corded each occurrence of the habit behavior on 3 x 5 in . cards that
were carried throughout the day.

Subjects were instructed to record

each occurrence of the habit immediately to help ensure the accuracy
of the data.
were given
attending

Daily recording cards were provided, and instructions

to

d e liver

the

completed cards

observation sessions.

s e lf-re p o rt

data, measurements of

each session.

to

the therapist when

In an attempt to corroborate the
fing ernail

length were taken at

Photographs of the hands were taken a t these times

plus photographs of the eyebrows of Subject 4.

The general appear

ance o f the eyebrows a t various stages of treatment was rated by six
disinterested persons using a L ikert-typ e scale.

Values ranged from

1 to 5, with 1 representing thin and wispy eyebrows and 5 represent-
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ing thick and f u ll eyebrows.

Nervous habit response d e fin itio n s and

th e ir respective competing responses are lis te d in Table 3.

Table 3
Nervous Habit Definitions and Competing Responses

Subject

D e fin itio n

Competing Response

Subject 3

Fingernail Biting -

None

any b itin g of a
single fin g ern ail
Subject 4

Fingernail Biting -

Clench f i s t

any b itin g of a
single fin g ern ail
Eyebrow Pulling -

None

any pulling of the
h a ir of the eyebrows

Experimental Design
A repeated AB design was used in Experiment 2.

Subject 3, with

a nail b itin g h ab it, received the AT intervention following a base
lin e estimate of the frequency o f the h ab it.

Subject 4, with two

nervous

for

habits,

received

the CR intervention

nail

b itin g and

simultaneously received the AT intervention fo r the eyebrow pulling
h ab it.
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Procedure
Baseli ne
Each subject met in d iv id u a lly with the same student therapist as
in Experiment 1 and followed the same general
f i r s t experiment.

At the in it ia l

procedure as in the

session, subjects were videotaped

fo r 30 minutes during which they sat and talked with the th erapist.
Because the habits were not exhibited spontaneously during video
taping,

subjects

were

asked

to

demonstrate

the

habit

fo r

la te r

response d e fin itio n and detection a c tiv itie s .
Awareness Training
The intervention was administered immediately following baseline
a c tiv itie s

in one 90-minute session.

The subject received the same

AT intervention as described in Experiment 1, including response de
tection and response description a c tiv itie s ; however, because habits
were not exhibited a t the i n it ia l

observation session, response de

tection

for nervous habit subjects.

a c tiv itie s

were modified

The

subject viewed the demonstrated habit behavior on videotape and was
then instructed in id en tifyin g and recording habit behaviors.
subject was instructed

The AT

to carry 3 x 5 in . cards throughout the day

and to record each occurrence of the defined response.
Competing Response Training
A ll aspects of the CR intervention were the same as in Experi
ment 1, including the same AT a c tiv itie s as described above plus a
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contingent competing response a c tiv ity .
prescribed

fo r

A competing response was

each behavior that was designed to be incompatible

with the habit response, as described in Table 3.

The subject was

instructed to engage in the competing response fo r 3 minutes, con
tingent on the occurrence of the h ab it, beginning immediately, and
to

perform

the

competing

response

whenever

the

habit

occurred

throughout the day.
Posttreatment Observation Sessions
Subjects attended four 30-minute observation sessions subsequent
to treatment, during which progress was reviewed and corroborating
measurements and photographs taken.

Follow-up sessions were sche

duled fo r 1, 3, and 12 weeks a fte r termination o f treatment.
Consistency o f the Independent Variables
Two strategies were used to assess or ensure the in te g rity of
the independent variables

(Peterson, 1982).

A w ritten outline was

followed during AT and CR interventions to ensure the consistency o f
treatment across subjects.

Both subjects demonstrated detection and

recording s k ills and performed the competing response ( i f applicable)
during the training sessions.

However, awareness training a c tiv itie s

were lim ited to detection of demonstrations of habits on videotape.
Also, s e lf-re p o rt data were analyzed to determine the extent to which
the CR intervention was applied as intended.

With subjects reporting

both the occurrence of the habit behavior and the performance of the
competing response, the percentage of behaviors th at were followed by
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the competing response served as an indication o f the extent to which
subjects adhered to the treatment protocol.
Expectancy Effects
An attempt was made to equalize
intervention

expectancy effects fo r each

(Kazdin, 1979), as described in Experiment 1.

At the

end of the treatment session, each subject was requested to rate his
or her level
scale

of expectancy

(Borkovec & Nau,

for

treatment gains

on a Likert-type

1972; McGlynn & McDonnel,

1974).

Values

ranged from 1 to 10, with 1 representing the least expectation for
improvement and 10 representing the most expectation fo r improvement.
Follow-Up
Follow-up observations were conducted fo r a ll subjects at 1 week
and 3 weeks a fte r termination of treatment, with an additional
sion scheduled fo r 12 weeks.

ses

Follow-up sessions included the same

a c tiv itie s as posttreatment observation sessions.
Consumer S atisfaction
At
complete

the termination o f
a

questionnaire

treatment,
regarding

subjects were requested

th e ir

satisfaction

with

to
the

treatment, as described in Experiment 1.
Results
The results fo r Experiment 2 are displayed in Figure 2.

Sub

je c t 3 exhibited a rapid decrease in fin g ernail biting with the AT
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Figure 2.

Baseline

Nervous Habit Data fo r Subjects 3 and 4
of Experiment 2
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in terven tio n , declining from a baseline estimate of 5 times per day
to a s e lf-re p o rt rate o f 1.1 times per day over a 3-week period.

A

ra te of zero was reported a t the 1-week follow-up and rose to one
time per day at the 3-week follow-up.

S e lf-re p o rt data of Subject 3

were supported by measures of fing ernail length, with the mean nail
length increasing from 9.2 mm at baseline to 11.6 nm a t Day 18 when
therapy was terminated.

Mean nail

length was 12.4 mm a t the 1-week

follow-up session and 12.9 mm at 3 weeks posttreatment.
Two behaviors were treated simultaneously in Subject 4, fin g e r
nail
using

b itin g

and eyebrow pulling.

The f i r s t

behavior was treated

the CR intervention and the second with AT alone.

self-reported

From a

baseline estimate of nine times per day, nail b itin g

decreased to zero w ithin fiv e days with the CR intervention .

Eye

brow pulling decreased from a baseline estimate o f 30 times per day
to zero w ithin six days with the AT intervention alone.

Both beha

viors remained at a zero level at 1-week and 3-week follow-up.

S e lf-

report data o f Subject 4 were supported by measurements o f fingernail
length, with an increase from 7.9 mm a t baseline to 10.1 mm a t Day
18.

Mean length was 11.1 mm a t 1-week follow-up and 12.1 mm a t 3-

week follow-up.

The ratings of the photographs of the eyebrows of

Subject 4 provided evidence that the general appearance had improved,
with posttreatment eyebrow photos rated at a mean o f 4 .6 , indicating
a f u ll e r and th ic ker appearance than pretreatment photos, which were
rated at a mean of 1.8.
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Consumer Satisfaction
Consumer satisfa ctio n ratings are presented in Table 2.
subjects

reported

high

levels

of satisfaction

with

Both

the treatment

procedure.
Consistency of the Independent Variables
The extent to which subjects adhered to the treatment protocol
with respect to application of the competing response was computed
as in Experiment 1.

The proportion o f responses which were reported

ly followed by the competing response was determined to be 94% fo r
Subject

4's

fing ernail

b itin g .

The other

targ et behaviors were

treated with awareness tra in in g alone.
Expectancy Effects
Both subjects rated th e ir expectation fo r therapeutic gains to
be very high with th e ir respective treatments, indicating that both
AT and CR were credible Interventions in Experiment 2.
equal

expectation

fo r

The generally

improvement with each intervention

helps to

rule out differences 1n the observed results which may be a ttr ib u t
able to d iffe rin g levels of expectancy.
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CHAPTER IV
GENERAL DISCUSSION
The results of th is study indicate th at both the CR and AT in 
terventions had a substantial treatment e ffe c t.
the

component

analysis

The implications for

of the habit reversal

procedure are th at

effects attributed to the competing response component may be p a rtly
due to the awareness training component.
These results support and extend those of Miltenberger et a l.
(1985),

rep licatin g

the

efficacy

of

a

sim plified

procedure u t iliz in g the AT and CR components.

habit reversal

Evidence suggests that

the CR intervention was s lig h tly more e ffe c tiv e than the AT interven
tion

alone,

th e ir t ic
addition,

with

Subjects

1 and 4 attaining

total

suppression of

or habit with the competing response intervention.

In

Subject 2 achieved the best results in decreasing rapid

eyebllnking

with

the addition o f

the CR to the AT intervention ,

although the results fo r this subject are complicated by a sequence
e ffe c t.

While the effectiveness of AT was demonstrated with Subjects

2, 3, and 4, Subject 4 was the only one to report total suppression
with AT alone.
The finding

th at awareness tra in in g

alone had a substantial

e ffe c t is consistent with previous reports of the efficac y of s e lfmonitoring

in

reducing muscle tic s and nervous habits (Ladouceur,

1979; MacNamara, 1972; Ollendick, 1981).
satisfa cto ry

Subjects 3 and 4 achieved

results with awareness tra in in g alone, and Subject 2
34
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showed the greatest gains in both behaviors with the introduction o f
AT for the rapid eyeblink response.

The interdependency between the

two tic s of Subject 2 was lik e ly the resu lt o f greater awareness of
the eyebrow twitch due to increased attention to the eyes in general.
Eyeblinking appears to be an especially d i f f i c u lt behavior to
control,

p artly

because i t

is a behavior

that is physiologically

necessary and cannot be eliminated e n tire ly .

The therapeutic goal,

therefore, is to slow the blinking to a normal rate.
data from the comparison group,

it

In lig h t of the

appears th at the intervention

resulted in some improvement in the eyeblinking of Subject 2, but not
to

the

therapeutic

goal

as

determined

by the

normative sample.

There are several possible explanations fo r the fa ilu re of the
intervention to t o ta lly suppress the tic s of Subject 2.
the lite r a tu r e

Generally,

reports greater success in elim inating low-frequency

than high-frequency muscle tic s .

Also, because the tic s occurred a t

a very high ra te , the subject reported d if f ic u lt y in adhering to the
prescribed competing response a t a ll times.
relationship

competing

response

practice may have lim ited the intervention's effectiveness.

This is

supported

between the eyeblink

by therapist

t ic

The lack o f a contingent

observations

and the

in

sessions

with

Subject 2.

Another p o s s ib ility is that rapid blinking or eyebrow twitches were
not detected, and therefore the competing response was not performed.
This explanation is supported by awareness training detection data
which show th a t, even with a high level of concentration, about oneh a lf of rapid
detected.

blinks

and two-thirds o f eyebrow twitches were not

However, the fa ilu r e to to ta lly elim inate the eyeblink and
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eyebrow twitch is s im ila r to results from previous studies (M ilte n berger et a l . ,

1985; Sharenow, 1985) and suggests that these beha

viors are not p a rtic u la rly amenable to treatment with a sim plified
habit reversal program.

Perhaps a more comprehensive habit reversal

package would be more e ffe c tiv e in these cases.
The results of this study are generally consistent with those
o f the lite r a tu r e but should be interpreted cautiously.

The small

number of subjects in each experiment prevented s ta tis tic a l analysis
o f the data and lim its the generality o f the findings.
results

were attained

with

That s im ila r

nervous habits as with muscle tics

is

reassuring and suggests that the findings may have wider g en erality.
A comprehensive study of the effects of awareness tra in in g in habit
reversal w ill be required to support the present conclusions.

Other

lim itatio n s of the study include possible sequence effects with Sub
je c t 2 and relian ce on s e lf-re p o rt data in Experiment 2.
Questions

about

present additional

the

in te g rity

lim ita tio n s .

of

the

independent

While one muscle tic

variables

subject was

able to detect tic s at a c rite rio n rate of 80%, the other was not.
Furthermore, 1t is not c le a r th at awareness tra in in g actu ally had any
e ffe c t

on detection

were not taken.

s k ills ,

as pretreatment measures o f detection

A d d itio n ally,

s e lf-re p o rt data and c lin ic a l

the discrepancies

observed between

observations of tic frequency fo r Sub

je c t 2 leave doubt about the consistency of the application o f the
CR intervention.

Even during observation sessions, i t was d if f i c u lt

to determine the extent to which the subject engaged in the competing
response,

as competing responses involved normal muscle movements.
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Despite these lim ita tio n s , the results of the study suggest some
te n ta tiv e conclusions.
ventions

indicated

response

may

be

F ir s t, the comparison between the two in te r

that the intervention containing
more

e ffe c tiv e

than

awareness

the competing

training

alone.

Second, i t appears that awareness train in g alone may be an e ffe c tiv e
intervention for some in dividu als, possibly those with nervous habits
o r low-frequency muscle tic s .

Furthermore, the results suggest that

the AT component of the habit reversal

procedure may be responsible

f o r a large part o f the effects which have been attrib u ted to the CR
component.
The

behavioral

mechanism(s)

responsible

fo r

the

effects

of

awareness training in habit reversal have been examined by MacNamara
(1972) and Ollendick (1981).

Effects are thought to be prim arily due

to increased awareness and control engendered by the self-m onitoring
process.

While self-recording is a common element, most awareness

tra in in g interventions appear to include various a c tiv itie s designed
to focus attention on the problem behavior, with the presumption that
a c tiv itie s

have some e ffe c t on awareness.

Yet only a few studies

( e .g ., M iltenberger e t a l . , 1985; Sharenow, 1985) reported conducting
a test of subjects' a b ilit y
highlights
1982).
vary

to detect the target behaviors.

some problems with th is

It

appears

widely

that

a c tiv itie s

between studies,

with

independent variable

ness tra in in g

(Peterson,

involved in awareness training
in s u ffic ie n t

component a c tiv itie s making rep licatio n
tween studies d i f f i c u lt .

This

d e tail

regarding

and d ire c t comparisons be

Also, there is l i t t l e evidence that aware

has any e ffe c t

on detection a b ilit ie s

or any other
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objective measure of awareness.

With the lack of a clear d e fin itio n

o f awareness train in g or objective evidence of its e ffe c ts , i t is not
surprising th a t many researchers ( e .g ., Ladouceur, 1979; MacNamara,
1972; O llendick, 1981) a ttrib u te its e ffe c t to nonspecific factors.
Awareness training is frequently confounded with nonspecific factors
associated

with

p artic ip a tio n

th e ra p is t contact, etc.

1n

the study,

c lin ic a l

assessment,

I t may be productive in conducting a compo

nent analysis of habit reversal to focus on self-recording a c tiv itie s
as a major subset of awareness tra in in g .

At the same time, consi

deration should be given to nonspecific factors that may a ffe c t this
o r other components of the treatment package.
Among the

nonspecific

factors

thought

effectiveness of the awareness training
is

the expectancy e ffe c t

(Kazdin,

to

contribute to

the

intervention in th is study

1979; Kazdin & Wilcoxon, 1976).

Both the AT and CR interventions were rated by subjects as being
highly credible treatments, I . e . , subjects had a high expectancy for
improvement.
reactive

Kazdin (1974) has noted that self-m onitoring results in

changes,

usually

in

a therapeutic d ire c tio n .

This would

suggest a decrease in baseline levels as a function o f self-recording
and has implications fo r therapeutic use of self-recording in habit
reversal.

In it ia t io n o f self-recording without creating an expectan

cy for improvement may lim it the therapeutic value of this a c tiv ity
and may even serve to

inoculate the subject against futu re gains

which could be derived from self-recording/awareness training a c tivi tie s .
The behavioral

mechanism(s) responsible fo r the effects o f the
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awareness training

component of the habit reversal procedure remain

unclear at present.

A comprehensive investigation w ill

to c la r ify the role of awareness, i . e . ,
occurrence of habits and tic s .

be required

the a b ilit y to detect the

This would require taking pretreat

ment measures of detection s k ills , shaping to c rite r io n , and compar
ing

the effectiveness

s k ill le v e ls .
tan t

to

respects,

the

o f habit

reversal

with

subjects at various

Also, the role o f self-recording appears to be impor
effects

observed

with

awareness

tra in in g .

In

some

the behaviors associated with self-recording are s im ila r

to those involved with a competing response, e .g ., they are e ffo r t
f u l , often incompatible with the targ et behaviors, and are performed
contingent on the problem behavior.
tra in in g

An investigation of awareness

with and without self-recording a c tiv itie s would help to

iso late the effects of self-recording and help to id e n tify the beha
vio ral mechanism responsible fo r the effects of awareness tra in in g .
Until more is known about the factors necessary to render aware
ness train in g an e ffe c tiv e intervention , i t is recommended th a t the
CR component be included with awareness tra in in g .
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